Dose-response study on covalent binding to forestomach protein from male F344 rats following oral administration of [14C]3-BHA.
A dose-response study on covalent binding to forestomach protein was performed using male F344 rats following oral administration of [14C]3-tert-butyl-4-hydroxyanisole (3-BHA). The order of tissue distribution of radioactivity 6 h after oral administration of 1% [14C]3-BHA was forestomach greater than glandular stomach greater than liver greater than kidney greater than plasma. The covalent binding levels to forestomach protein were very low until 0.1% 3-BHA, but rapidly increased at concentrations of 1% and 2% 3-BHA. The dose-response relations of 3-BHA levels to the covalent binding to protein coincided well with the incidence of forestomach papilloma reported previously. The binding levels of forestomach and glandular stomach were compared. In case of i.v. administration, both binding levels were almost the same, however, in case of 0.1% p.o. administration, the forestomach level was approximately 8-fold higher than the glandular stomach level. The binding level of forestomach protein by p.o. administration was approximately 54-fold higher than that by i.v. administration. Although the amount of tert-butylhydroquinone (BHQ) was very low compared with the amount of covalent binding, the BHQ levels in forestomach were dependent upon the dose levels of 3-BHA. Our study indicates that the dose-response study on covalent binding to target tissue protein is an efficient method for the quantitative estimation of the active metabolites coming from the chemicals which form the quinone metabolites.